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ISQTOPIC COMPOSITION OF B%ﬂ
IN METEORITES AND TERRESTR: QBJECTS

V. L. Eaasibly V. Leshkovtaeg7

In the Institute of Geochemistry and Amalytical Chemistry imeni V. I.
Ternadskiy, A. Trofimov recently complated a Btudy of the isotopic composition
of sulfur in meteorites end terrestrial objects (1}. Niar's determination of
the isotopic compositica of terrestrial sulfur ip 1638 (2} showed that it has
fg&r stabie isotopes in the following percentsges: S32 {95.1), £33 {n.7%),

83% (h.2), and 53° (0.016). Since that time, no investigations had been made
of the isotopic composition of sulfur.

Trofimov studied four sulfur specimens taken frum two aerclites (Saratov
and Grosslibental') and two siderites (Augustinovka and Sikhote-Alin’). Tour
specinens of terrestrial sulfur were also taken frr comparison: Greenland sea
water, elementary volcanjc wslfur obtained from Xlyuchevskaya Sopke, pyrite, and
reactive sulfuric acid. The asnalyais was conducted using a mass spectrograph
(with a epread of 90 degrees) eimilar to the type constructed by Nier (3} and
Bipple (4#). The concentration of isotopes was determined by measuring the ionic
currepts with an ampiifying tube baving a maximum sensitivity of approximately
1-10-%> amperes per millimeter on the scale of a mirror galvanometex. The ilonic
beam was controlled by changing the accelerating field but, in distinction to
Nier's work, errors from the 'volt effect' were determined and corrections for

Samples of mulfur dioxide, SOy, were
prepared from these specimeas to carry out the analysis. During ionizetion of
the gas in the ion source, effected by electroms with energies of approximately
60 ev, S0, 4ons emerged besides a smaller-guantity of SO end S ions. Each of
them froms a group of peaks corresponding to all possible combinatioas of sulfur
and oxygen isotop's. However, both the SO, and the S ions fell in the regior of

- mass values for which a background appeared after introduction of the gas. This
background conld not be eliminated, amd iis disttrted the pictare of tha 1 pic
adstri utgou. Ir the region of masses for the SO icns, between 48 (83201C) ena
52 (83%0l¢ , the vacuum background was absent even for prolonged continuous
operation of the instrument, and the pictu.e of the peaks was reproduced well in
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repeated measurements. Therefore, determination of the isotopic composition
for =11 pamples was carried out only on the SO ione. Two series of independent
measurenents were carried out at Jifferent times. The ratioc of §3% go_g32
detemrined with ar errsy not exceeding oune psrcent, and the retlo o%-8~° to 8 2
wiih an orror not sxceeding 3 percenf. With regard to the very rarz larbepe
&3%, 1t could only be shown that it had similar concentratiope in all samples.
The svareged results of the measurements, compiled with conmideration for the
influence of various oxygen isotopes snd corrections for the “volt offect,”
sre presented in the tahle below.
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Meteorites _532:833333u ‘.'I’.‘erz'vestz"ial Cbjects 532:3.33353;‘
Sayetov . 100:0.78:4.53 Sea water AR0e) 82:h.60
Grosslibental! 10050.79:4.56 Volcanic . sulfur 100:2.81:4.56
Augustinovke' 100:0.79:4.56 Pyrite 100:0.80:4.56
Sikhote-Alin' 100:0.79:%.54 Sulfuric acid 3100:0.79:4.56
Average 10030 79:4.55 Aversge 100:0.80:4 .57

I% 1s seen frcm the table, first, that the isotoplc compoeition ef swlfur is
the seme in all four metecrites and ihat the aversge laotopic composition of
terrestrial and meteoritic sulfur is almost identical, me it i3 for the other

-2lements which have been studied up to now, and, second, that the proportion ot-

talined for sea water proved considerably dii’ﬁeren‘c from all othars in its indi-
cation of warichment by the henvy lsotope s3%. This enri-hment comstitutes ApproxX-
AMUCLY VNG PGAUGHU) e, AU L6 @luwUoy wALLIt LNG Uit Ul PUSBIULE wiesud laig
error, but is apparen’ly real since it was observed for all measurements. The very
fact thet sea water is enriched by the heavy isotope confirms the probable exist-
ence of some process which is responsible for its enrichment. Finally, sipce the
measurements described were twice as accurate as Nier's ard the nunber of meas-

urements wus considerably larger, the n.veggge groporticm of sulfur isotopes cal- .
culated on the basis of this table (832:3 :g3% | 100:0.8034.56) ie .more sccurate
than That ga*n by Fier, which 4s listed in all isotope tables (11:0.78:4.h).
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